A revised lichen checklist for Egypt, the first to be published since 1901, is presented. It is based on a detailed literature survey supported by a limited study of herbarium material. The list includes 163 taxa of lichenized and lichenicolous fungi, six of which are newly recorded for the country. Synonymic interpretation, a short historical background and a comprehensive bibliography are also provided. The total lichen flora of Egypt is estimated to comprise no more than 250 species with a remarkably poor representation of many common groups, such as Parmeliaceae.
Introduction
Egypt has the distinction of providing the world's oldest lichen records, since they were used in mummification more than three millennia ago. However, the species used, Pseudevernia furfuracea, may well have been imported, probably from Greece. In the Mediterranean region its optimal habitat would be mountain forest, and it is doubtful if it would be found locally, certainly in sufficient quantities; however, it must be acknowledged that there have been dramatic changes in the N African environment over the past three millennia and there are recent reports of P. furfuracea from the Middle East ( John & al. 2004) . The function of lichens in mummification is often given as 'aromatic'; although lichens are indeed used as a fixative in order to enhance aromas from other plants, which may have been one of its purposes in such cases, they are also noted for their antibiotic properties (Richardson 1988) . Samples of P. furfuracea taken from mummies are to be found in collections throughout the world. Material extracted from a XXI dynasty tomb (see Germer 1988) , housed in the Botanical Museum Berlin-Dahlem (B), is illustrated in Figs. 1 and 2.
For centuries lichens have been used not only for pharmaceutical purposes but have also provided food for humans (e.g. Schweinfurth 1918) , used not for their culinary value but rather as a bulking ingredient; this can still be seen in Middle Eastern markets, where sacks of imported material, usually Parmotrema spp., are often for sale. The Biblical reference to manna is often inter-538 Seaward & Sipman: Checklist of lichenized and lichenicolous fungi for Egypt preted as referring to the lichen Aspicilia esculenta (Pall.) Flagey, whose thick wrinkled crusts when detached from rocks in significant quantities can be exploited as food or as fodder for the livestock (Richardson 1988) . However, although this lichen is widespread in the Middle East, we have not found any published record from Egypt. It should be noted that there are several other interpretations of "manna from heaven".
The earliest known herbarium specimen of a lichen from Egypt, namely Cladonia convoluta, was collected in about 1750 by Fredric Hasselquist (1722-52) and is currently housed in theited material from the herbaria of Berlin (B), Farlow (FH), Uppsala (UPS) and M. R. D. Seaward has been examined as yet. A more precise evaluation can be made, particularly in respect of synonymic revision, once a more detailed examination of Egyptian material known, or thought, to be in the herbaria of BM, BRSL, C, COLO, FH, G, H, K, L, LE, LZ, M, MPU, P, S and UPS (abbreviations according to Holmgren & Holmgren 1998-ongoing) has been undertaken. In the meantime it is hoped that our listing will contribute to the objectives of OPTIMA in seeking a better understanding of the biodiversity and biogeographical status of the Mediterranean flora (Nimis 1996) .
Results
Altogether 157 lichenized fungi (149 species and 8 infraspecific taxa) and 6 lichenicolous fungi are now reported for Egypt. Since only a few new collections were available for study, it is not surprising that few additional species were found, namely Caloplaca flavescens, Fulgensia subbracteata, Lecania spadicea, Lecanora agardhiana, L. dispersa and Opegrapha celtidicola.
As expected for a country largely consisting of desert, in which at least five millennia of human settlement have probably had a devastating influence on natural habitats, the number of reported species is modest. In comparison, for Syria, with a similar desert-like environment but with some high mountain ranges, 399 taxa were reported recently (John & al. 2004 ) and for the nearby Santorin archipelago, measuring only 76 km 2 , almost treeless and completely destroyed in a volcanic explosion some 3500 years ago, 170 species are known (Sipman & Raus 1999) .
It is tempting to estimate the total number of lichen species that occur in Egypt. There has been no recent intensive fieldwork by any trained lichenologist, which normally means that many additional species can be expected. However, many common and conspicuous lichen groups likely to be found by unexperienced observers are absent from the checklist below, such as species of Pertusaria, the Lecanora subfusca group and foliose Parmeliaceae and Physciaceae. This suggests that the lichen flora is really very limited and probably does not exceed 250 species.
In spite of its small size, the lichen flora is of considerable interest because it shows some remarkable features. Significantly, foliose lichens are very scarce, only being represented by the genera Xanthoria (7 species reported) and Physcia (1 species), while foliose Parmeliaceae, which are among the first lichens to be collected in any part of the world, are apparently absent. Remarkably the fruticose growth form is better represented, with members of the genera Ramalina, Roccella, Seirophora and Tornabea. At taxonomic level, the dominance of Teloschistaceae is conspicuous (39 taxa), which cannot only be explained by their conspicuous colours, since blackfruited species are also involved. The next largest families represented are Roccellaceae (16 taxa) and Physciaceae (12 taxa).
Annotated checklist
For each accepted species the pertinent literature references are presented. Occasional notes are provided on selected specimens, when seen by the authors, and on the interpretation of the references. The synonyms used in published Egyptian records are also listed. Lichenicolous fungi are indicated by "LF"; names preceded by an asterisk (*) are newly reported for Egypt, and names followed by an asterisk (*) have their nomenclatural types from Egypt.
Nomenclature, including synonymic interpretation, is based on a wide variety of sources, more particularly Nimis & Martellos (2003) . Infraspecific taxa without modern taxonomic treatment have been included in the main species. Misspellings of Sickenberger are listed as separate entries when particularly confusing. No references are presented to evidently mere literature citations as in, e.g., Zahlbruckner's Catalogus and Stizenberger's Lichenaea Africana. Reichert & Galun -Galun & Garty 1972: 246; Temina & al. 2005a: 437; : 44. : 250. -Giza, 1988 Alexandria, 1988, Seaward (herb. Seaward 105792 Galun & Garty 1972: 248 as B. epipolia; Nordin 2000: 55 as Buellia alboatra; : 147 as D. epipolium. -E of Alexandria, 1988 B. venusta; : 148. Dirina cretacea (Zahlbr.) Tehler -Roux 1991: 167 map. -This record may be based on a misinterpretation, because Roux (1991) cites as source Tehler (1983) , where this species is indicated from Libya, not Egypt. 243 as Thyrea pulvinata. -The synonymy follows the observation of Henssen & Jørgensen (1990) that the type specimen of Thyrea pulvinata belongs to a different species as most material names so, for which they proposed a new name. The actual identity of the Egyptian records needs verification. T. pulvinata auct. = T. confusa Toninia albilabra (Dufour) H. Olivier - : 246 as T. albomarginata, 2001 Barreno 1991 Barreno : 1991 Temina & al. 2005b: 298 Giralt & al. -Temina & al. 2005b: 315. - Galun & Garty 1972: 243 . X. steineri I. M. Lamb -Galun & Garty 1972: 249; : 317. X. stiligera Giralt & al. -Galun & Garty 1972 : 249 as X. aureola var. isidioidea; Giralt & al. 1993 : 283. -E of Alexandria, 1988 ). -Note: Giralt & al. (1993) conclude that the identity of X. aureola var. isidioidea is unclear. Their treatment suggests that material named as such by Galun & Garty belongs to X. stiligera. However, report the related X. mediterranea from Egypt.
Acarospora areolata

